Abstract. The beamline P01, actually under construction at the PETRA III synchrotron in Hamburg, will be dedicated to nuclear resonant scattering (NRS) and to inelastic x-ray scattering (IXS). It will profit from a 20m long straight section with four 5m long undulatorsegments. Due to the resulting outstanding brilliance in combination with micron and submicron focussing of the beam P01 will be especially well suited to study small samples in nano-and extreme condition science. In this paper the beamline P01 is introduced and future possibilities applying nuclear resonant spectroscopy at P01 are discussed. First the beam will pass the optics hutch one (OH1) where basic optics like the high heat load monochromator and x-ray lenses are installed. The second hutch (OH2 / EH1) is reserved for high resolution monochromators and for experiments which do not require any special sample environment and not much space. EH2 is the first pure experimental hutch for nuclear forward scattering and nuclear inelastic scattering experiments in rather simple setups without helium cooling requirements. The experimental hutch EH3 will provide space for larger experiments and it will also host the inelastic x-ray scattering spectrometer. EH4 is an experimental hutch dedicated to experiments with samples at low temperature and/or high magnetic field using a helium cryostat with a supra conductive coil for magnetic fields up to about 10 Tesla. To host the cryostat the roof of the hutch is extended in height with respect to the other hutches.
Research topics envisaged at P01
Nuclear resonant scattering can nowadays be separated into four techniques: nuclear forward scattering (NFS), nuclear inelastic scattering (NFS), synchrotron radiation based perturbed angular correlation spectroscopy (SRPAC) and synchrotron radiation based Mössbauer spectroscopy (SRMS). We give some examples of future applications on the most common techniques NFS and NIS in the following (for an overview see [1] ) .
Applications using nuclear forward scattering (NFS)
NFS is an excellent tool to study magnetism as the value and the direction of the magnetic field at the nucleus position is determined. Examples of applications using NFS are: magnetic properties of nanostructures and multilayers, magnetic properties and phase transitions under high pressure and/or high temperature, diffusion in layered systems.
2.2. Applications using nuclear inelastic scattering (NIS) NIS provides isotope specific information on the atomic motions in a system. From the phonon energy spectra the vibrational density of states is directly calculated without any further models or assumptions. Examples of applications using NIS are: isotope specific dynamics in thermoelectric (nano-) materials, dynamics in phase change materials, dynamics in artificially materials and nano structures, protein dynamics, glass dynamics, dynamics in materials at high pressure and or high temperature like geological samples.
